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(54) METHOD AND EQUIPMENT FOR DETECTING POSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure the position at the 
bottom of a deep contact hole made in a circuit member 
accurately along with the diameter thereof by applying a 
voltage to a sample being scanned with an electron beam, 
detecting a current conducting upon application of a voltage 
and detecting the position of a part to be measured from 
the scanning position of electron beam when the current is 
varied. 

SOLUTION: Surface of a sample 13 is irradiated with an 
electron beam projected from an electron gun 1 1 under 
control of a beam controller 12 and the sample 13 is 
scanned while shifting a scanning stage 14. At the time of 
scanning, a voltage of +3V, for example, is supplied from a 
voltage supply section 24 to the sample 13 from the bottom 
face thereof and a current conducting through the sample 
13 is detected at a current detecting section 25 from the 
bottom face of the sample 13. When the surface of an 
insulation film 31 is irradiated with an electron beam, a 
silicon substrate 30 is not conducted but it is conducted * 
when the bottom of a contact hole 32 is irradiated with an electron beam. Output waveform from 
the current detecting section 25 varies with time and the position at the bottom of the contact 
hole 32 is detected along with the diameter thereof. Consequently, the coordinate can be detected 
at the opposite ends of the bottom part. 
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$ n s £ y 3 >ss 3 o {cma^iims ti s . 

[0 0 4 1 ] T ££. flK!ktttliflS2 5©HJ*«»B. 0 
3K7jVrj:9«:. I^MKWlfiLrStftl'Sfc*. C©^ 
{t^Jfc J: 0 3 > i? 9 Y ?L 3 2 ©fig|5©{ig £ its £ * 5 
&tHSft£„ o* rj. »#^Jt 0, t l3W3>f d»H7L3 
2©Jgg|5©^g|5©^4gK>[tIt;L'r^,^©T , . ch^oH 

^JCC^SjiS v Lr SWUfirgCI^S a 

B. "a + vtO, a + v t 1 " tLX^y?? h?L3 

30 2©jggp©w«©tiig©ffi^ ; &^ai-rsc£*5r*s„ 

Cft6©&g©M#£0TitS£j?tfJT*C£ 

ti/t. tt«*ttfflf as© 

*i»ac*i^KB. mmvmHcjE&m&zmn-rztc 
wci> "v(t o- 1 1)" £i/-c@:g£mirf3e£# 

[0 042] *HiS©^S8©ttg«iai«g 1 B. ±j£© 
J: 5 fciliXWf-CBfcffiBBttKH 1 3 ©n > if * h ?L 

3 2©t4g^ttS!fe£fe^m-rsc£*i-c!r. -e©^ta 

40 ^Kcfc£3lffl©*&ti&ttffl-Ct6©T. M»l 3©SBi^ 
Aif->^3>if^ f-?L3 2&£*©£88B#©fi*?^J- 

©fiaw«ttir«>«ktur*t:4*>"Cd*. 
[ 0 0 4 3 ] ft*. ±a©cfc 5 !fe&g^ffl»g 1 

r. sT-f-A©^saav. m^f-A©jjnamE. 
t-AmeS, k-as. wsi 3KHiftrrs«Eftif 

®lb$ns-<*fe©r*-sc£Bm j >*rfc4u 0 
[ 0 0 4 4 ] 4*5. *?WB±ia£S(ClK£3ft * 6© 

so "«*&<. «©BB%jWi/4c»aBrfta©se^«tip 



(6) 

9 

mz>. ±e«ttrtt«EffiiMK2 4tfi&ii 

$K.-'£<DnK.*wm?ztb*m^ucifi, corns. 

*«H»«c«fbStf*c&MJIftr**. 
[0045] OS*). ■> x»®Kffifcffi>BMWiW&ft 

*E£l/TBHflW:£fb3tt4C£{cJ:g. ^©rtSB 

[ 0 0 4 6 ] £ fc. ±BH»CB£' 3 >»«3 0 ©* 
S©*&!$$3 1 (C3>£* h?L3 2#tJBJiSStifcfc©* 
KRlSiU Wgasa&l/Cn:/** b?L3 2©|ggi5 

g&ajgg i b. ^©f^&aasa©*tutc*iffl'*- 

<Dis y 3 3 0 ©affile 5 0 0 n m ft 4'©KJI©-> 
3 >$ffiHbK#>6ft£7 ./ MMIM3 4«*SK#ft 
(C^3nfcfc©*SCS3 54U -?-©i?H4fW<3 6£ 
i^#4 •r*C4<b'5JfiE-C£>£„ ftfc. BulB7^-;b 20 
K«ttR3 4B. mMZis ') 3>WR3 0*ail»Hb3-e 

[0 04 7] 0wT5<fc^tC. Kft3 5©Sffi©&&# 
#KHC/h3lr>«te. Xro«3 6©<MK>ttM*ffi*© 
^Wt**«B Uc#i£-Cfcfflf & C 4 BBfrCft*. 
*C"C. C©*»^fcffi«t(«ttKltl«:J:»)S/yai/«R 
3 0K+3V*©*E*EPlnU 

•c«Kib**m-ra. rsi. j*F««3 6«:*?-fc: 

ffl*3hSOT. ttaS©tB^4rattCCjR^««3 6fl!>ta[ 30 

[0 04 8] Sfc. 05{Cjj?-r«fc5tC. ±a©«fc^&^E 
143 5©*^flB«3 etc**- hltfblt3 7 4^- h«& 
3 8iaJJ»JiS3nfcWH3 9K:*»( 1 >'C. may- h*« 
3 8 OffiBtfMtetttttt- 5 C 4 nJtlr * 5. 
tt\ fT^©Kf4 3 5 Of^WI 3 6 K)gJ* 1 5 n mft 4' 
©*-hBWIJ^7*JliMfbfcJ:9«tft,fc*£. *© 
NM©^i^S-> 'J 3 > 4 * > y * f-> 1; tf- 
>(K*>6ftSBI2 0 0nmft4*©&®i*J15l(SU C 

[0049] C ©1**4 3 9 OmWr- f-m«3 8©&g 
mfi£©4i*4|5H$K:. 5/'ja 

>aW3 0{c+3Vtt^©«E*B«iniy. m^tr-A* 

j£SLr««**MH-S-4. tit. y-F^b«3 7B 
»t>©-CS : ftf-ABj§aT*C4J&*'Ca> H6 CCtjtJ" 
J:5K. hWfi3 8«j*©**W*3 

6CCM»i**rtl,>&4S(tO~t2fcJ:C>'t3~t 1) 
©*«»36«*ffl3tl*©r. y-hWB3 8«R^Hi« 
3 6 ©ta«^ffeKlB*te«Ma S 50 
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[0050] 

[ng3©3S£] *aw««±iiiMLykj:9«:atessnr 
[0051] m#Ji 1 iffi<mw<Dmmmmz. m 

^©W^AK*****-*^*?^-** 

S$n^Kif4K:mE?:E[ttlD-r-5mEEn»S4 > EflftlS 
HJ^&4> ttaiShSWt^bl/teA*©^^-/. 

©^attB^ea'jsgp^iia^r^m-rsfiig^fcb^s 

4. *A*t/C(,»*c£R:j:»). »| ( >3>*i'HL©« 
SCO J: 5 Ki^cW^SWl^-CttBr »*l>W3ea» 

©(4gfe^a-rsc4*5rt<b. 
[0052] n$g2 Gtt©*9iB. mm 1 te*&©& 
g^itigg-c*or, ftg^w#mB. nm<D£<mm 

K«?-ir-A©^ISMS»l£;3tfTWfe--A©jfiSE 

(4g 4 0 1 sm©m£9&©&a&i*iitt' s c 4 tc i 
0 . «#aawrjE«K«ffiw»©tta**ffi-r 5 c 4 

[0 0 5 3 ] et^93G»©A9!B. Sfc&S 1 SfcB2 

$n/c-o©i4g©^©^4 UT$j5£gB#©Tji££ 
«j!£-r«»^ftsis^ia*^6n-cc^c4Kj:o. n 

*ficaW-CE«K«Bg»»©^ffi*|(Wa-J-4 c 4 3Wr* 
[0054] M#a4 Ett©#Big». n^g l £ tttt 2 

tais©{4g^uisg-c*or. m+z-AOTE&m&z 

jE*(ca»eaj»©Ttts*«iafsciasiit?*5. 
[0055] it*i 5 m&<D§twte, m>m 1 &t,> o 4 
©ffFft*>-iB«©ttWfta*SBT*-»"c. mEEnsn^s 

B. sS*J«:Enttl-r*mE?:^fl < )«c^{b3ti5C4CCj; 
0. tmKKtt«^il«3n«eir>itd'r«>aDgfl{»© 

[0056 ] dt©A9IB. M«q( 1 L 5 

©fflh*»-IBII©fiaB»ffl«air*-9-C. S5*4^6»W 
Sti4z^c«^4SWt^t©il>ft< th-lj^m 

itbtctZ ©m^ A©^S{4g^ 6?IJSgP»©^-ffi 

«K{bKJ:4«BH4z^c*^K:J:a*Ul4*»ffl'r4 

C4#-CS£ 0 

[0 0 57] f»3R«7IEt8©SB^(D{4g^ai^B. fj 

SSP^* ilM-T S J: 9 «•?■ A «tStf WK^SE 3 tt. 
«^e-ATjt«3ti4K»«:«EtE|lJiDl/. En»n$ti 

SSift^^bOteitOSTtf-AO^Scfiig^^fil^ 
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U 

^©<4g£&tfi?£<fc5K:L,fcc£K:J:>5. i 
[0 05 8 ] f»*«8ieK©^W«. fS*«7s2lg©& 

^offig^wr* c ttfvz &„ 

[0 05 9] m$m 9 EttORHB. ft^S 7 £ fctt 8 10 

iesso&gfcffltfiS-ca-o-c. fcfflgftfc-oo&g© 

[0 06 0] 1 OIBtB08H». I»*JS7 * fctt 

8ia&©&g&tti:£&-c*or > mT-^-A©^aae 

[0 06 1 ] fitJjaS 1 1 ie*S©^B. 811*17 U 20 

ioowti*«-aBttotafl»w#ftt?*^-c. swkep 

JOT S«E*««WK* { k $ tffciSKOfccttcj: 

o> imccB^^amsnfei^-cfes^gp^© 

[0 06 2] HNSH1 2IBIS©^W«. l»*S7ttl>l/ 

1 i©Nn^-iat£©fi!gt^Hi^r*or t i34#>6 

mo. ^tasn-5m^*^{ti/fci#©^t--A©^ 
saw* asaa-o^-ft aj^KLfcciK 

<fc9. *i@E{bCcJ:5«ttHi-^*T-KJ:Sttffli%tt 30 
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: [H 1 ] *^0^©Hg«lfl!>flBB^««*^« 

5£0r*s. 

[02] KH©*-W*S*KIBH"C*S. 
CH3] «MWttail*Jll**T»ttH-e*S. 

[04] HSB©»rW*wT»fffiHT*a. 
[05] SWO*=W*^-rKffiH-C*S. 
[06] WtotiWttS&OT?ftttl9?**. 
[07] SaEWCMWSSK-JIRiiH-CAS. 
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